Introduction.
Summary. The purpose of this paper was to impair normal parturition in rats in order to measure tissue levels of progestins and estrogens and compare these results with those of normal parturition in rats. Abnormal parturition was obtained by injection of isotonic saline into the uterine lumen of pregnant rats at the end of pregnancy or by handling the uterus. After each of these treatments on day 21 Introduction.
In pregnant rat, there is good evidence that a change in the ratio of progesterone to estrogen is implicated in uterine reactivity near term. Dukes et al. (1974) postulated that during the last 48 h of pregnancy, changes in preparation for parturition could be divided into two successive phases, the first involving luteolysis with a decrease in plasma and uterine concentrations of progesterone between days 19 and 23 of pregnancy (Hashimoto et al., 1968 ; Wiest, 1970 ; Egg et al., 1974 ; Ichikawa et al., 1974 ; Sanyal, 1978) and the second an estrogen-dependent phase beginning when the concentration of progesterone falls below a critical level and that of estrogens attains a critical threshold. Yoshinaga et al., (1969) , Shaikh (1971) , Waynforth et al., (1972) and Shaikh et al., (1977) showed that estrogen concentration in ovarian venous plasma rises sharply from day 21. Some works studying the relevance of these changes in steroid hormone concentrations to parturient activity of the uterus, have focused on the effect on the uterus of interactions between ovarian steroids and catecholamines (norepinephrine or epinephrine) (Maltier and CavaiII6, 1978 ; Maltier et a/., 19801. We have shown previously (Maltier and CavaiII6, 1975) that isotonic saline injection into the uterine lumen seriously impairs parturition when performed on day 21 post coitum. Handling the uterus at the same stage of pregnancy also results in abnormal delivery, indicating that day 21 of pregnancy is a critical period in the onset of parturition in rat (Maltier and CavaiII6, 1975) . A change in the balance of uterine epinephrine and norepinephrine has been previously reported by Maltier and CavaiII6 (1975) in association with these abnormal deliveries. The impairment observed after both treatments was similar to that described after ovariectomy (delayed parturition, partial delivery or no delivery ; Csapo and Wiest, 1969) , suggesting that some disorders in ovarian steroids might be implicated in abnormal parturition. Wilcox and Wiest (1966) and Kuhn and Briley (1970) and then applied by Lacy et al., (1976 (anti-progesterone-11a [succinyl] -bovine serum albumin), used at a final dilution of 1:3 000, had no significant cross-reactivity with 20a-HP (1 %), 5a-pregnan-3,20-dione (2.5 %), 50-pregnan-3,20-dione (2 %) or deoxycorticosterone (3.5 %). The 20a-HP antiserum (anti-20a-hydroxy-4-pregnen-3-one-3 [0-carboxymethyl-oximel -bovine serum albumin), a gift of Endocrine Sciences (Tarzana, California), was used at a final dilution of 1:3 000 ; this antibody had a cross-reactivity of 10 % with 20/3-HP but no significant cross-reactivity ( < 0.3 %) with any of the other steroids. E l (or E 2 ) antiserum, obtained from rabbits after immunization with E l -17 carboxymethyl-oxime-serum albumin conjugate, was used at a final dilution of 1:30 000 ; this antiserum had a cross-reactivity of 4 % with estriol and no significant cross-reactivity ( < 0.1 %) with cortisol, androgens or progestins. The standard curves of the assay ranged linearly between 0 and 600 pg per assay tube for progestins and between 0 and 160 pg per assay tube for estrogens.
We extracted duplicate samples twice with 4 ml of diethyl ether (Merck ; diethyl ether dried GR) ; about 1 000 cpm of radioactive steroids had been added to these for estimation of procedural loss. Assay sensitivity was 0.2 ng/ml for P and 0.05 ng/ml for 20a-HP, E l and E 2 .
The intra-assay coefficient of variation was 6.7 % for P, 6.5 % for 20a-HP, 7 % for E l and E 2 . The interassay coefficient of variation was 11.6 % for P, 13.8 % for 20a-HP and 14 % for E, and E 2 . figure 5 , the concentrations of E l in uteri or ovaries of treated animals remained within the range of control preparturient rats. Moreover, on days 22 and 23 of pregnancy, the levels of E 2 and E l in uterine venous blood were always similar to the values of peripheral plasma (table 2) . In animals from which uterine tissues and peripheral plasma had been simultaneously sampled, we noted a highly positive correlation (n = 20, r = 0.822 ; p < 0.001) among E 2 levels in both compartments.
Discussion.
When performed on day 21 of pregnancy, injection of isotonic saline into the uterus of pregnant rat or only handling the uterus seriously impaired parturition ; when the rats were treated earlier or later in pregnancy, there was little or no impairment. The impairment could be due to a failure in uterine contractility related to a change in the epinephrine-norepinephrine balance in the uterus (Maltier and CavaiII6, 1975) . Therefore, the present findings clearly show that other hormonal discrepancies related to plasma and tissue steroid levels might also be implicated in saline-induced impairment of parturition. After both treatments, a transient increase in the uterine concentration of P was noted. This would reflect a rise in plasma P originating from the adrenals (surgical stress : Yoshinaga et al., 1967 ; Fajer et al., 1971) or from increased secretion of ovarian P (Pepe and Rothchild, 1973) since Legrand et al. (1979) showed that uterine P concentrations mostly depend on changes in circulating P levels. The transient increase of P and 20a-HP in the ovaries suggests that the synthesis of both progestins was stimulated. Careful analysis of the changes in ovarian 20a-OHSDH or 0 5 -3a-OHSDH activities in, both control and saline-treated rats did not show any clear correlation between the concentrations of progestin in ovaries and enzymatic activity. This was also pointed out by Lacy et al. (1976) who consider that the biochemical method validated in vitro by Wilcox and Wiest (1966) (Legrand and Maltier, 1981a) , could induce the release of a fetoplacental luteotrophic substance, shown to stimulate the luteal function of midpregnant rat and induce a characteristic parallel rise in both gestagens (Sin et al., 1971) . A change in the endometrial secretory PGE/PGF 2a ratio, however, cannot be excluded.
The elevation of the uterine P level was transient ; within 24-48 h after both treatments, uterine P concentrations decreased to within a normal or subnormal range. Therefore, it cannot be considered that a « progesterone block » (Csapo, 1969) at term accounts for abnormal delivery.
In spite of a highly positive correlation among circulating E 2 levels and E 2 concentrations in the uteri, the decline in E 2 observed in uterine tissues 6 h after i.u. isotonic saline injection does not result from a clearance of E 2 in peripheral plasma. The diminution of the uterine concentrations of E 2 may be a local effect of the transient increase in P levels. This concept agrees with previous evidence reported in rats (Resko et al., 1976) and rabbits (Batra et al., 1978) , demonstrating that progesterone administration suppresses the accumulation of E 2 by uterine tissues, presumably by reducing the levels of E 2 receptors.
According to the work of Wahawisan and Gorell (1980) , this effect could also result from an inhibition of uterine 170-OHSDH that interconverts E 2 and E l in the rat uterus, favoring E 2 production. In our experiments, such an hypothesis seems unwarranted since uterine levels of E l were unchanged. Latpr The transient changes in uterine concentrations of both P and E 2 noted immediately after i.u. isotonic saline or handling of the uterus were also followed by a modification in the uterine balance between epinephrine and norepinephrine (Maltier and CavaiII6, 1975) . Thus, the chronology of these hormonal events suggests that the changes in catecholamine concentrations in the preparturient uterus of rat could be a consequence of changes in the P and/or E 2 levels. This is in agreement with previous data which show that steroid hormones may regulate the uterine levels of catecholamines in the pregnant rat at term (Maltier and Cavaille, 1978 ; Maltier et al., 1980) . Thus, subsequent changes in the adrenergic reactivity of the uterus may account for the partially delayed or suppressed delivery noted in our experimental rats and could explain the impairment of the electrical activity found in the myometrium of saline-treated rats (Legrand and Maltier, 1981 b 
